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Specification 



1. Title of the Invention 



Auxiliary Electric Power Source For Vehicle 



2. Claims 



(1) An auxiliary electric power source for a vehicle, wherein the power source is 
connected to a battery with a reduced amount of stored electric power and supplies 
electric power to the engine starter, and wherein the power source comprises a large- 
capacity capacitor charged using stored electric power from the battery, a charge- 
detecting means for detecting the charge state of the large-capacity capacitor, and a 
connecting means for connecting the temiinals of the, large-capacity capadtor to the 
terminals of the battery. 

(2) The auxiliaor elecWc power source fc e vehicle, wherein .he large-capaaiy 
capadlof is an eleclric duaHayer capadlof . 

(3) The auxiiianr elecWc power soun» tor a vehicle in ^ 1 , wherein a ligh^enMng 
diode and a cons.an,.«,„a9e diode are used in charge^e.ec«ng „,eans. and 
Wherein ,he .om-emiHing <«ode en,iu light based on U,e .uning effect of .he a.ns.an.. 
votege diode and .he charge ste.e o. tt,e large-capacity capacilor is de.ec.ed. 



(4) The auxiliary electric power source for a vehicle in claim 1. wherein a voltage 
comparator, a constant-voltage diode and a display device are used in the charge- 
detecting means, and wherein the voltage related to the terminal voKage of the large- 
capacity capacitor and the voltage controlled by the constant-voltage diode are 
inputted, the output from the voltage comparator is outputted to the display device and 
the charge state of the large-capacity capadtor is detected. 



3. Detailed Description of the Invention 



(Industrial Field of Application) 



The present Invention relates to an auxiliary electric power source for a vehicle 
attached to the battery in the vehicle for starting the engine when the amount of charge 
in the battery is insufficient. 

(Prior Art) 

A starter and a supplemental power source such as a lead storage battery are 
commonly used in vehicles. When the engine is started, a large current (e.g.. 100-200 
A) is supplied in a short period of time to the starter and the torque of the starter 
caused by the large amount of electric power rotates the crank shaft of the engine and 
starts the engine. 



t7n - M 



f T xr»oc-^-:» T c- 



ch^rffe ,a,ge amcun, o, e,e«.c p„^, consumed ste*, ,he engine Is 

supp«ed by me generator ,a«ema.o,) in .he .raveling vehicle ,o >he lead storage 



battery 



A direct current electric power source for » i,eh!,.i« . 

P er source for a vehicle was proposed in Japanese Utility 

Mode, Application Disclosure No. 56-146644 in which a senes arcuU with the engine 
starter and the starter. s.tch Is connected in parallel to a series circuit v.th a single 
unidirectional element and a capacitor. Both ends of the capactor are connected to 
the load and electric power is supplied to the load. : - 



(Problem Solved by the Invention) 



Because .he charge and discharge in a dual ba..e„ such as a lead s,orage battery are 
perfonned by tt,e chemical ac«on behveen «,e elec™des and ,he e,ec.roly.e. a large 
current discharge is possrble in a shor, period of lime as shown in FIG 8 (a). However 
.he Charging process .aKes a long ,„ a curren, under 10 A as shown in FIG 8 (b,. 

As a r^uH. hea. and eleCrode dis.o,«„n cause dan«ge when a large anroun. of 

current Is supplied. 

some drivers only .ave, she distances ,in a passenger vehicle, and other driv^ start 
and stop treguently (in a delivery vehicle,, m both situations, me engine is started 
'^Ouently ,0. Short ..tp, ^ , ,esu». the battery .ns the nsK o, ™>t being able to 
supply enough power to start the engine. 
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in 0« elecuic p„««, source ,or .-vehicle mentioned eartier. me elecrto power circui, 
uses a ,a,9^capad.y capacilo, wim an electric duaMaye, capadlor. However, because 
me large-capacily capacitor U used for a load, the starter circui. is disconnected by a 
diode When the engine is slarted and U ca™, be considered for use as an engine- 



Starting power source. 



in ligh. o, this s«uaBon. .hepupose of the present i„v.n«on is ,o p„vide an a„>,„a,y 
electric power source for a vehicle Iha, is able to supply a large amount o, electric 
cunen, to the starter when the engine is started even when the ba«ery has a reduced 
amount of stored electric power. 

(Means of Solving the Problem) . . 

in other words, me present invention is an auxiliary eleclric power source for a vehide 
Wherein the power source is conneCed to a baUery ™th a reduced amount o, stored 
electric power and suppBes electric power to the engine starter, and wherein power 
source comprises a large-capadty capaaor charged using stored electric power f^m 
the battery, a charge-detecSng n^ans lor delecflng the charge siate of the large- 
capacity capadtor. and a conneceng means W conn^g me fc^^^ 
capadfy capacitor 16 the temiinals of me battery. 

(Operation) 

In the present invenUon. the auxiliaty power source for the ba«e„ when 11. engine is 
started is a device wilh a large-capaaty capadtor connected in parallel. As a result, the 



iarge-capacity capacitor is charged using the remaining power in the batteor. and the 
electric energy stored in the large-capacity capacitor operates the starter when the 
engine is started. 

(Working Examples) 

The following an explanation of a wo-king example of .he present invenlion «i,h 
reference to the drawings. 

FIG t is a circui. diagram showing the internal configuraticn in a working example of the 
present invention. FIG 2 is a circuit diagram of the chargenietecting dreuit in the 
worthing example. FIG 3 is a perspective view of the external conflguraf on of the 

working example. 

In these figures, 1 denotes the large-capadty capadtor. This is a Utrge-scale electric 
delayer capacitor used as a backup power source for the memory in electronic 
devices. Because the electrostatic capadt, is 100-150 F (farads), i. is connected in 
parallel to ihe charge-detecting dn=ui. 2 senrrng as *e charge^detecting means and is 
housed in a case 3. 

The following is an explanation of the eIec.rosta«c capadty of the capacitor. The 
electee current fo, the starter needed to star, a 1.5 Hte, gasoline engine is usuall, 100- 
200 A. The maximum amount o, «me required to start an engine is usually several 
seconds. Therefore, the capadty of the capacHor has to meet Brese requirements. 
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FIG 4 is a graph used to explain the discharge characteristics of the capacitor. The 
discharge of an ordinary capacitor is expressed by the following formula. 

1 = eR = Eo/R exp ( t/RC) 

Here. Eo is the charge voHage of the capacitor. R. is the load resistance, and C is the 
capacity of the capacitor. The load resistance R in the case of a gasoline engine is 
approximately 0.05 n. Because the discharge time is several seconds as mentioned 
above. C « 100-150 (F) when R C = 5-7 (sec). 

The charge-detecting circuit 2 consists of a light emitter 21 and a detection circuit 22 for 
indicating when the terminal voltage of the large-capacity capacitor 1 reaches the 
desired voltage. 

in FIG 2 (a), the light emitter 21 has a light-emitting diode A and the detection circuit 22 
has constant-voltage diode B. In FIG 2 (b). the light emitter 21 has a small lamp C and 
the detection circuit 22 has a constant-voltage diode D. a comparator E and resistors 
R1.R3. Any kind of charge-detecUng circuit' can be used. The light emitter 21 is 
housed in a case 3 so it can be viewed from the outside. 



wires 



The connecting means consists of a positive dip 31 and a negaUve clip 32. Lead 
are connected to the positive terminal P and the negative terminal Q on the large- 
capacity capadtor 1 and drawn out of the case 3: When the engine is to be started as 
described below, these lead wires are connected to the battery temiinals in the vehicle. 



80'd 



^izo9e22ie 



FK3 5 is a ci^-, .3,.. ^ ^ ^ ^ ^^^^^^ ^ 

31 ana .H. „e.a«ve c»p a. „^ ^ , 

IS insuffident. 



,0^,, . an exp,a„a..„ „, ^ „, ^ ^ 

-%„.„o„ ,„ , «.e„ ..a .a^^pac, capac«o, , . 

teimmals of the baHety 5 via clips 31 a„rt i:> ,k , 

ci,ps 31 and 32. the electric energy remaining in the 

Mteo, S increases the terminal v<«a,e „, tl. ^^^^ ^^^^ ^ ^ ^ 
Charge characteristics ever ts, are those sh«»„ ,„ p,6 e. When the voltage neete. 
.» 3tan the eng^e us^g the amount o, charge in the large^p^city capacitor , has 
been estahlished an. the tenninal voltage o, the large<apac«y capadtor , reaches the 
es.ab.she. amount., the charge^tecting crcui, 2 .elects t«s an. the light em«ter 2, 
■s .ume. on. ,„ p,o 2 ,e, l^ht-emitting a ^ ^ 
^ constant-voilage <»o.e B ^s been exceCe. .. .h^PIG 3,<b, when the voltage 
.uppM. to .he non^nstan. vo«.ge en. R2 o, «,e inpu.s ri. .n ^ comparator H 
excee.s .he .Cage c, the cons.ntvo,ai^..^,„. comparator E .elects th. an. 
causes the sma, .amp C to Hash via the .river t^nsistor P. Therefore, when .me .■ 
e^ses. the «ght emitter in the charge^eteCng circuK a Hashes. This means ^ 
-arg^eapacy capaci.. 1 has enough e.c.r«.y . .a,, .e engine. When the iigh, 
en«.r Hashes, the s.aner s..ch e is presse. an. ^. ,n .e 

an. .e power in .heba..e,ySaresupp.e..oU«s..ermo.rrc.rcu.Sven though 
- amount o, peer sup,,. ,r„m the ba«e„ s is no. enough .0 start ».e e„g.e .e 
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engine starts because addiUona, po„., has been suppBed ,o ,he sBrte, motor 7 front 
the large-capacity capacitor 1. 



This working example was used to explain the present invention. The present invention 
is by no means limited to this working example. Olher variations are possible within the 
technical scope of the present invention. 

(Effect of the Invention) 

The present invenUon is an auxiiia-y e,ec.„c power source , or a vehicle in w„ich a 
devce vHth a larse-capacity capacitor able to sto« a large load is added to the l>atte,y 
to start the engine. The,e.o,e. e.en when a small amount o. charge is added to the 
batte-y due to Irequen, short trips or trequen, starts and stops, the starter can be 
operated a™, the engine started using the load in the large-capacity capacitor 

AS Shown in FIG 7. the capacitor can be charged in approximately 20 seconds if a 150 
F capacitor is used to p™,ide enough ,»„er,o start the engine even when the stored 
electric power in the batter is 95% discharged. 



1. Brief Explanation of the Drawings 



FIG , is a Circuit diag^m showing the internal configuration in a wort™,g example of the 
present inve„tto„. p,c ^ ,3 , ^ ^ cl«rge-detec,^ ci,cu« in the 

wo*ng example. FIG 3 is a pe.pec«.e view of the externa, conr«u,a«on of the 
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wortdng e«n,pte. FK3 4 is a graph used to explain me discharge characteristics of the 
capacitor. "G 5 is a circuit diagram of the engine starter in the worWng exan,ple. FIG 
6 is a graph used to explain the charge characteristics „, the capacitor and the set 
voHage. FIG 7 is a graph used to explain the charge characteristics of the large- 
capacity capaator. FIG 8 is a set of graphs used to explain .he charge and discharge 
characleristics of the battery. 

1 ... large capadly capacilo,. 2 ... charge-detecting circuit. 5 ... battery. 7 ... engine 
starter. 2, „ght emitter. A ... light-emitting e. D ... constant «,l,age diodes, E 

... comparator 

Applicant Isuzu Motors. Ltd. 

^^^^^ Minoru Tsuji. Patent Attorney 



FIG 1 



FIG 2 



FIGS 



FIG 4 

[x-axts] Time (Seconds) 
[y-axis] Discharge Cun-ent (A) 
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FIGS 



FIG 6 

[x-axis] Time 

fy-axisj Terminal Voltage 

Set Voltage 

FIG 7 

[x-axisj Seconds 

(y-axisj Current (A). Voltage (V) 

Capacitor Voltage 

Capacitor 150 F 

Battery: 26AH 95% Discharged 

Charge Current 

FIG 8 

(a) Batteiy Discharge Characteristics 
[x-axis] Terminal Voltage (V) 
fy-axisj Time (Minutes) 
26 AH Battery 
Discharge Current 150 A 
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(b) Battery Charge Characteristics 
(x-axis] Time (Hours) 
ly-axisj Charge Current (A) 
26 AH Battery 
Battery Voltage 14.5 V 
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